Down-regulation of ventricular nitric oxide generating system in chronic alcohol-treated hypertensive rats.
Epidemiological studies show that low to moderate doses of alcohol consumption is beneficial to cardiac health. However, chronic high doses of alcohol ingestion cause cardiovascular complications including hypertension. The molecular and cellular mechanisms of chronic ethanol-induced increase in blood pressure (BP) are not completely understood. The purpose of this study was to investigate whether the increase in blood pressure following chronic ethanol exposure relates to cardiac endothelial nitric oxide levels and its generating system. Male Fisher rats were given 20% ethanol (4 g/kg, orally) through orogastric tube daily for 12 weeks and controls received 5% sucrose through orogastric tube daily for 12 weeks. The systolic, diastolic and mean BP was recorded through tail-cuff method. After 12 weeks, rats were sacrificed and heart dissected and left ventricle isolated and analyzed using enzyme linked immunosorbant assay (ELISA) and Western blotting. Results show that ethanol ingestion caused a significant increase in systolic, diastolic and mean BP (p<0.001) compared to control after 12 weeks. The levels of nitric oxide, its generating enzyme endothelial nitric oxide synthase (eNOS) protein expression and vascular endothelial growth factor (VEGF) gene (mRNA) and protein expressions were significantly down-regulated in the endothelium of left ventricles of ethanol-treated rats compared to controls. It is concluded that chronic ethanol ingestion causes an increase in blood pressure in rats via endothelial oxidative injury and the down-regulation of nitric oxide generating system in the left ventricles.